Application of an ultra-performance liquid chromatography method with tandem mass spectrometry to pharmacokinetics, tissue distribution and excretion in the study of DAT-230, a novel tubulin-binding agent candidate, in rats.
A rapid, sensitive and high-throughput ultra-performance liquid chromatography method with tandem mass spectrometry (UPLC-MS/MS) has been developed for the determination of DAT-230 in rat plasma, urine, feces and tissues (heart, liver, spleen, lung, kidney, stomach, intestine and brain). The biological samples were prepared by protein precipitation, and separation was achieved on an ACQUITY™ UPLC BEH C18 column (50 mm × 2.1mm, 1.7 μm) with a mobile phase that consisted of methanol - 0.2% formic acid water (80:20, v/v) at a flow rate of 0.2 mL/min. The MS/MS ion transitions were monitored at m/z 372.17 → 357.17 for DAT-230 and m/z 406.08 → 345.16 for COH-203 (internal standard, IS). The calibration curve was linear in the range of 0.1-5200 ng/mL for all biological matrices (r(2) ≥ 0.996), and it had the same value for the lower limit of quantification. The validated method was successfully applied to the pharmacokinetics, tissue distribution and excretion study after intravenous administration of a 5mg/kg dose of DAT-230 to healthy Sprague-Dawley rats. The mean pharmacokinetic parameters of t1/2 and AUC0-12 were (1.1 ± 0.4)h and (861.0 ± 281.2) ng h/mL, respectively. Tissue distribution results indicated that DAT-230 exhibited rapid distribution and high liver, kidney, spleen, stomach and intestine uptake; these organs were indicated as the major target organs of the drug. In total, 5.3% of the administered DAT-230 was excreted in an unconverted form in urine, feces and bile, which implies that DAT-230 was excreted primarily in the form of metabolites.